






SECTION 26 24 16

PANELBOARDS


PART 1 – GENERAL

1.1	SECTION INCLUDES

	Lighting and Appliance Panelboards

1.2	RELATED WORK SPECIFIED ELSEWHERE

A Division 1
1 Section 013000: Administrative Requirements
2 Section 013300: Submittal Procedures
3 Section 014000: Quality Requirements
4 Section 016000: Product Requirements
5 Section 017000: Execution and Closeout Requirements
6 All other included sections under Division 1
B All included sections under Division 26
C Manufacturers’ manuals, product bulletins, etc.

1.3	REFERENCE STANDARDS AND CODES

A Published specifications standards, tests or recommended methods of trade, industry or government organizations apply to work in this section as cited in Section 260000.
B California Electrical Code
C California Building Code
D Institute of Electrical and Electronic Engineers (IEEE)
1 IEEE 81: Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface Potentials of a Ground System
2 IEEE 100: The Authoritative Dictionary of IEEE Standards Terms
3 IEEE C2 National Electrical Safety Code
4 IEEE C12.16: Solid-State Electricity Meters
5 IEEE C37.13: Standard for Low-Voltage AC Power Circuit Breakers Used in Enclosures
6 IEEE C37.20.1: Standard for Metal-Enclosed Low-Voltage Power Circuit-Breaker Switchgear
7 IEEE C37.90.1: Standard for Surge Withstand Capability (SWC) Tests for Relays and Relay Systems Associated with Electric Power Apparatus
8 IEEE C57.12.28: Standard for Pad-Mounted Equipment - Enclosure Integrity
9 IEEE C57.13: Standard Requirements for Instrument Transformers
E National Electrical Manufacturers’ Association
1 NEMA 250: Enclosures for Electrical Equipment (1000 Volts Maximum)
2 NEMA PB 2: Deadfront Distribution Switchboards
3 NEMA PB 2.1: General Instructions for Proper Handling, Installation, Operation and Maintenance of Deadfront Distribution Switchboards Rated 600 V or Less
4 NEMA ST 20: Standard for Dry-Type Transformers for General Applications
5 NEMA 12.10: Physical Aspects of Watthour Meters - Safety Standards
F National Electrical Testing Association (NETA)
1 NETA ATS: Standard for Acceptance Testing Specifications for Electrical Power Equipment and Systems
G Underwriters’ Laboratories (UL)
1 UL 50: Enclosures for Electrical Equipment, Non-environmental Considerations
2 UL 50E: Enclosures for Electrical Equipment, Environmental Considerations
3 UL 467: Grounding and Bonding Equipment
4 UL 486A: Wire Connectors
5 UL 486B: Wire Connectors
6 UL 486E: Equipment Wiring Terminals for Use with Aluminum and/or Copper Conductors
7 UL 489: Molded Case Circuit Breakers, Molded Case Switches, and Circuit Breaker Enclosures
8 UL 891: Switchboards
9 UL 1053: Ground-fault Sensing and Relaying Equipment
10 UL 1059: Terminal Blocks
11 UL 1558: Standard for Metal-Enclosed Low-Voltage Power Circuit Breaker Switchgear
12 UL 2735: Electric Utility Meters
13 UL 60947-1: Low-Voltage Switchgear and Controlgear – Part 1: General Rules
14 UL 60947-7-1: Low-voltage switchgear and controlgear – Part 7-1: Ancillary equipment - Terminal blocks for copper conductors
15 UL 60947-7-2: Low-Voltage Switchgear and Controlgear - Part 7-2: Ancillary Equipment - Protective Conductor Terminal Blocks for Copper Conductors

1.4	QUALITY ASSURANCE

A Equipment and accessories shall be the product of a manufacturer regularly engaged in its manufacture.
B Supply equipment and accessories new, free from defects.
C Supply equipment and accessories in compliance with the applicable standards listed in Article 1.3 of this section and with applicable national, state and local codes.
D Items of a given type shall be the products of the same manufacturer.
E Ship equipment in its original packages to prevent damaging or entrance of foreign matter.  Perform handling and shipping in accordance with manufacturer's recommendations.  Provide protective covering during construction.
F Replace at no expense to Owner, equipment or material damaged during storage or handling, as directed by the Owner’s Representative.
G Tag items with a weatherproof tag identifying equipment by name and purchase order number.  Include packing and shipping lists.

1.5	SUBMITTALS

A Submit under provisions of Section 013000 or 013300.
B Submittals shall include the following:
1 Table of contents
2 A complete set of detailed manufacturer’s specifications describing and illustrating all standard and special components and materials
3 Part numbers
4 Evidence of compliance with the applicable standards listed under Article 1.3 of this section
5 Maintenance instructions and intervals
6 Calibration procedures and intervals
C Submit shop drawings that include:
1 Complete fabrication details
2 Elevations and sections of enclosure(s)
3 Dimensions of enclosure(s)
4 Space available for conduits
5 Voltage, ampacity, short circuit, and enclosure ratings 
6 Short circuit withstand ability of bus and lowest rated device, 
7 Circuit schedule showing circuit number, device description, circuit breaker frame ampere rating and trip or fuse clip ampere rating
8 Termination lug size
9 Feeder identification
10 Single line diagram
11 Include both elementary diagram and terminal to terminal wiring diagrams.
D Electronic submittals shall be searchable
E The submittal shall be substantially complete for all items and equipment furnished under this section.
F Individual drawings and data sheets submitted at random intervals will not be accepted for review.
G Substitutions:  Items of same function and performance shall be in conformance with Division 1. The Contractor shall provide a comparison of the proposed substitute with the specified equipment for review by the Owner’s Representative.
H Submit field test and operations check report for circuit breakers under provisions of Section 260500.

1.6	OPERATION AND MAINTENANCE MANUALS

A Submit operation and maintenance manuals in accordance with Section 260000.
B The manuals shall, at minimum, include the following:
1 Manufacturer (including contact information)
2 Model number
3 Manufacturer’s data sheets – When data sheets include more than one model the model(s) used shall be noted
4 Manufacturer’s user and maintenance manual(s), including trouble-shooting guidelines
5 Configuration settings
6 Wiring diagrams
7 Voltage ratings
8 Current ratings
9 List of capabilities
10 Environmental ratings
11 NEMA enclosure type
12 Maintenance requirements
13 Installation instructions
14 Repair instructions
C Provide manuals in one of the following formats
1 Three hardcopies
2 PDF

PART 2 – PRODUCTS

2.1	MANUFACTURERS

A Square D Company
1 I-LINE
2 NQ
3 NF
B Equals
1 General Electric
2 Eaton/Cutler-Hammer
3 Approved equal

2.2	TYPE NQ PANELBOARD

A Interior
1 Shall be type NQ panelboard or approved equal rated for 240VAC/48VDC maximum.  Continuous main current ratings, as indicated on associated schedules, not to exceed 600 amperes maximum.
2 Minimum short circuit current rating: 22000AIC as indicated in rms symmetrical amperes at 240VAC.
3 Provide one (1) continuous bus bar per phase.  Each bus bar shall have sequentially phased branch circuit connectors suitable for plug-on or bolt-on branch circuit breakers.  The bussing shall be fully rated.  Panelboard bus current ratings shall be determined by heat-rise tests conducted in accordance with UL 67.  Bussing rated 100-400 amperes shall be copper.  Bussing shall be copper as standard construction.  
4 Interior trim shall be of dead-front construction to shield user from energized parts.  Dead-front trim shall have pre-formed twistouts covering unused mounting space.
B Main Circuit Breaker
1 Main circuit breakers shall have an over-center, trip-free, toggle mechanism which will provide quick-make, quick-break contact action.  Circuit breakers shall have a permanent trip unit with thermal and magnetic trip elements in each pole.  Each thermal element shall be true rms sensing and be factory calibrated to operate in a 40°C ambient environment.  Thermal elements shall be ambient compensating above 40°C.
2 Two- and three-pole circuit breakers shall have common tripping of all poles.  Circuit breakers frame sizes above 100 amperes shall have a single magnetic trip adjustment located on the front of the circuit breaker which allows the user to simultaneously select the desired trip level of all poles.  Circuit breakers shall have a push-to-trip button for maintenance and testing purposes.
3 Breaker handle and faceplate shall indicate rated ampacity.  Standard construction circuit breakers shall be UL Listed for reverse connection without restrictive line or load markings.
4 Lugs shall be UL Listed to accept solid or stranded copper and aluminum conductors 90°C rated wire, sized according to the 75°C temperature rating per CEC Table 310-16.  
C Enclosures
1 Type 1 Boxes
a Boxes shall be galvanized steel constructed in accordance with UL 50 requirements.  
b Boxes shall have removable end walls with knockouts located on one end.  Boxes shall have welded interior mounting studs.  Interior mounting brackets are not required.
c Box width shall be 20 in wide.
2 Type 1 Fronts
a Front shall meet strength and rigidity requirements per UL 50 standards.
b Front shall have cylindrical tumbler type lock with catch and spring-loaded stainless steel door pull.  All lock assemblies shall be keyed alike.  Two (2) keys shall be provided with each lock.  A clear plastic directory card holder shall be mounted on the inside of door.
c All electrical busses shall be copper.
3 Type 3R, 5, and 12
a Enclosures shall be constructed in accordance with UL 50 requirements
b All doors shall be gasketed and equipped with a tumbler type vault lock.  All lock assemblies shall be keyed alike.  One (1) key shall be provided with each lock.  A clear plastic directory card holder shall be mounted on the inside of door.
c Maximum enclosure dimensions shall not exceed 20 in wide and 6.5 in deep.

2.3	TYPE NF PANELBOARD

A Interior
1 Shall be type NF panelboard for 480Y/277VAC maximum.  Continuous main current ratings, as indicated on associated schedules, not to exceed 600 amperes maximum.
2 Minimum Short Circuit Rating: 14000 as indicated rms symmetrical amperes at 480Y/277VAC.
3 Provide one (1) continuous bus bar per phase.  Each bus bar shall have sequentially phased branch circuit connectors limited to bolt-on branch circuit breakers.  The bussing shall be fully rated.  Panelboard bus current ratings shall be determined by heat-rise tests conducted in accordance with UL 67.  Bussing rated 100-400 amperes shall be copper.  Bussing rated for 600 amperes shall be copper as standard construction. 
4 Interior trim shall be of dead-front construction to shield user from energized parts.  Dead-front trim shall have pre-formed twistouts covering unused mounting space.
B Main Circuit Breaker
1 Main circuit breakers shall have an over-center, trip-free, toggle mechanism which will provide quick-make, quick-break contact action.  Circuit breakers shall have a permanent trip unit with thermal and magnetic trip elements in each pole.  Each thermal element shall be true rms sensing and be factory calibrated to operate in a 40°C ambient environment.  Thermal elements shall be ambient compensating above 40°C.
2 Two- and three-pole circuit breakers shall have common tripping of all poles.  Circuit breakers frame sizes above 100 amperes shall have a single magnetic trip adjustment located on the front of the breaker which allows the user to simultaneously select the desired trip level of all poles.  Circuit breakers shall have a push-to-trip button for maintenance and testing purposes.
3 Circuit breaker handle and faceplate shall indicate rated ampacity.  Standard construction circuit breakers shall be UL Listed for reverse connection without restrictive line or load markings.
4 Lugs shall be UL Listed to accept solid or stranded copper and aluminum conductors.  Lugs shall be suitable for 90°C rated wire, sized according to the 75°C temperature rating per CEC Table 310-16. 
C Enclosures
1 Type 1 Boxes
a Boxes shall be galvanized steel constructed in accordance with UL 50 requirements.  
b Boxes shall have removable end walls with knockouts located on one end.  Boxes shall have welded interior mounting studs.  Interior mounting brackets are not required.
2 Type 1 Fronts
a Front shall meet strength and rigidity requirements per UL 50 standards. 
b Front shall have flat latch type lock with catch and spring loaded stainless steel door pull.  All lock assemblies shall be keyed alike. One (1) key shall be provided with each lock.  A clear plastic directory card holder shall be mounted on the inside of door.
3 Type 3R, 5, and 12
a Enclosures shall be constructed in accordance with UL 50 requirements
b All doors shall be gasketed and equipped with a tumbler type vault lock and two (2) additional trunk type latches.  All lock assemblies shall be keyed alike.  One (1) key shall be provided with each lock.  A clear plastic directory card holder shall be mounted on the inside of door.
c Maximum enclosure dimensions shall not exceed 21 inches wide and 8 inches deep.

2.4	ENCLOSURE FINISH

A The completed enclosure shall be degreased and cleaned.
B After the cleaning process is finished, the enclosure shall be phosphatized.
C After the phosphatizing, the enclosure shall receive an electrostatic deposition of polyester powder coating followed by baking to produce a hard durable finish.
1 The minimum thickness of the paint film shall be 2.0 mils.
2 For the exterior of transformer tank, interior and exterior of primary and secondary cable compartments the minimum total dry film thickness shall be 3.5 mils.
3 Paint film shall be uniform in color and free from blisters, sags, flaking and peeling
D Finish shall conform to UL 50 and UL 50E.
E Color shall be ANSI 61 Gray.
F Coat underside surfaces of equipment outdoors or in damp locations with a corrosion resistant coating.

2.5	NAMEPLATES

Provide and install nameplates per Section 260500.

PART 3 – EXECUTION

3.1	INSTALLATION

A. Install all equipment per manufacturers’ instructions.
B. Test all equipment per manufacturer’s instructions.
C. Mount panelboards with center of top circuit breaker handle no higher than 78" above finished floor.  Install flush mounted panelboards as indicated on architectural interior elevation drawings.  Provide all necessary blocking, channels and other hardware for securing panelboards to wall, column or other parts of building structure.
D. Submit three copies of the certified list for permanent record to be referenced to in the event of failure of any motor either within or beyond expiration of the warranty period.

3.2	GROUNDING

A. Ground equipment per manufacturer’s instructions and specifications and applicable codes.
B. Minimize resistance from device to ground.
C. Resistance from device to ground shall not exceed 25 ohms.

3.3	LOAD BALANCING

If the contractor changes circuiting from the panel schedule on the approved plans, the contractor shall be responsible to ensure that the loads on any two phases differ by no more than 5%.


[bookmark: _GoBack]3.4	IDENTIFICATION

A Provide nameplate identifying panel on exterior of panel per requirements in Section 260500.
B Provide type written panel schedule on interior of door.
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